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This application is a continuation in part of 
my previously filed co-pending applications Ser. 
No. 463,366, filed June 23, 1930, and Ser. No. 
638,599, filed October 19, 1932. 

This application relates, as indicated, to a 
lubricating composition and a method of lubri 
cation and/or method of improving the lubri 
cating properties of lubricating oils and more 
particularly the invention relates to high pres 
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Sure lubrication, i. e., lubrication of relatively 
moving metallic surfaces where the unit area. 
pressure between such surfaces is in the neighbor 
hood of or in excess of approximately 10,000 lbs. 
per square inch. 
As has been explained by specialists in this 

particular field of the art, a lubricant employed 
for the purpose of reducing friction between rela 
tively moving metallic surfaces may function in 
the two ways commonly referred to as “thick-film' 
lubrication and "thin-film' lubrication. w 

In "thick-film' lubrication the bearing surfaces 
are completely separated by a relatively, thick 
continuous film of the lubricating composition emi 
ployed. When friction between the moving parts 
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is measured in this case, the results obtained are 
independent of all factors except pressure, speed 
and the viscosity of the lubricating composition 
employed. A single curve representing all data 
is found by plotting the coefficient of friction 
against a function consisting of the product of 
Viscosity and speed divided by pressure per unit. 
area, as long as the value of such function is 
greater than a definite amount. At this minimum 
point, reduction of viscosity or speed or increase 
in pressure results in a rupture of the film of 
lubricant. Although the value of the coefficient of 
friction is lowest at the point at which the film 
is about to fail, the increase in the coefficient of 
friction for higher viscosity and speed, or lower 
preSSure, is relatively slight. The conditions re 
Sulting in "thick-film' lubrication are therefore 

45 but although such film is ruptured, it is not 
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those which result in low friction. . 
For pressures sufficiently great or for corre 

Spondingly low values of viscosity or speed, the 
film of lubricant, as above indicated, is ruptured, 

entirely destroyed and the metallic bearing sur 
ieces are still affected to some extent at least by 
the presence of the lubricant. This condition is 
commonly referred to as "thin-film” lubrication. 
When one of the bearing surfaces is a bearing 

metal such as bronze or babbitt, seizure does not 
take place at once, but the coefficient of friction 
increases rapidly to abnormally high values with 
each slight further increase in pressure or de 

(C. 87-9) 
crease in viscosity or speed. For a given set of 
bearings, the data obtained for “thin-film' lubri 
cation may be approximately co-ordinated into a 
single curve, but only on plotting coefficient of 
friction against the product of viscosity and Speed 
divided by a power of the pressure lying between 
Zero and one. 

If both bearing surfaces are of steel, seizure or 
scoring will result almost immediately upon fail 
ure of “thick-film' lubrication when a pure min 
eral oil is the sole lubricating composition en 
ployed. 

It is among the objects of my invention to pro 
vide a lubricating composition and a method of 
improving the lubricating properties of a lubri 
cating oil, such as pure mineral oil, particularly 
to increase the breakdown pressure of the film 
of such oil between bearing surfaces and Conse 
quently to improve the thin film lubricating char 
acteristics of the ol. It is a further object of my invention to im 
prove the lubricating properties of lubricating 
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oils and to provide a method of lubricating rela 
tively moving metallic surfaces by such means 
as will function in a fashion different from the 
accepted manner in which lubricating oils have 
been relied upon to reduce the friction between 
moving metallic parts. This invention contem 
plates the employment of an additional means 
assisting the lubricating oil in maintaining the 
proper separating film between the relatively 
moving surfaces. This invention contemplates 
the employment of certain halogen bearing ma 
terials which will react chemically with the rela 
tively moving metallic surfaces, particularly 
under the conditions imposed by such relative 
movement, to create a film between such sur 
faces, which film is distinct from the film of pure 
lubricating oil which has been relied upon in the 
past to prevent the bearing surfaces from Scoring 
even under such extreme pressure conditions as 
result in "thin-film' lubrication, as above pointed 
Out. 

I am aware of the fact that the addition of 
halogen bearing ingredients to a lubricating oil 
is broadly not new. In order that the present 
invention may be more clearly understood, brief 
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reference will be had to the principal prior art . 
patents pointing out what is believed to have 
been their contribution to the art so that the 50 
field to which the present invention relates may 
be more readily understood. 

J. W. Aylsworth in his Patent No. 1,029,254 
suggested the use of "a lubricating agent which 
has the physical property of being non-inflata 
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mable or difficultly inflammable imparted to it, 
whereby the danger from fire in situations in 
which such lubricant is used is greatly mini 
mized' (page 1, lines 9 to 14). Aylsworth sug 
gested for use as lubricants certain halogen Sub 
stitution products of carbocyclic compounds, and 
further suggested the combination with such 
compounds of a quantity of different grades of 
machinery oils, but the minimum amount of such 
carbocyclic compounds which Aylsworth Sug 
gested would be necessary in order to render his 
composition non-initiannable, and to thereby 
achieve the purposes of his invention, is at least 
30 per cent of the total composition. Aylsworth 
Was Successful in producing a lubricating comi 
position winich is substantially non-inflammable 
and he therefore taught a particular manner in 
which this end night be achieved, 

Certain otine patents have been granted to 
Aylsworth, but, they all center around the prob 
lein of reindering a lubricating composition rela 
tively non-infair inable so that it may be en 
ployed in the presence of open fiane and similar 
regions of high teng3?ature without burning. 
The principle taught by Aylsworth, i. e., the use 

of certain halogen cottapounds for the purpose 
of providing a non-infishinmable lubricant or one 
capable of withstanding high temperatures, has 
been followed in the development of the art since 
his invention, as for example U. S. Patent No. 
1,668,022 to Midgley. 

I am also aware of the fact that it has beera 
Suggested in the prior art (U. S. Patea, No. 
796,857 to Sarnard) to add Small proportional 

amounts of meterials such as CaricOn tetrachloe 
ride to a lubricating oil, but for the purpose of 
reducing the viscosity of the oil to Such an extent 
as to facilitate the starting or turning over of 
internal combustion engines at relatively low 
temperatures; the carbon tetrachloride or sinlar 
compound when the engine became heated being 
volatilized and leaving only the pure mineral oil 
With the higher viscosity necessary for continuous 
operating teaperatures. 
The additions to lubricating oils which i now 

propose and by which the objects of this inven 
tion may be attained have also been used to a 
certain extent as additions to electrical insulat 
ing oils particularly adapted for use in trans 
formers where it was sought to render Such oils 
non-inflammable, or for use in circuit breakers, 
etc., to reduce the amount pf gas generated by arcing. 

It is the principal object of ray invention, 
therefore, to provide a method of lubricating and 
a method of improving the lubricating properties 
of lubricating oils by adding thereto relatively 
Small amounts of certain halogen hearing ingre 
dients which are active under the conditions is a 
posed by relative movement between the bearing 
surfaces to chemically act upon Such Surfaces 
to produce a secondary flin, aS previously ex 
plained, but using such additions in percentages 
nuch lower than suggested in the prior art, as 
exemplified by the teachings of Aylsworth, in 
order to secure the desired in provement in the 
“thin-flin' lubricating properties of the oil with 
out such s, reduction in the Wiscosity of the corra 
position which would detract from its "thick 
film' lubriceting properties. It is also essential 
that the additions have a relatively high boiling 
point i. e., low vapor pressure so as not to be 
driven off during use at elevated temperature. 
While the exact nature of the reaction between 

the halogen compounds and the metallic bearing 

2,051,744 
surfaces is not fully understood, it is believed 
that the same is clearly a chemical action as 
indicated by an examination of the bearing Sur 
faces. However, since this action is of the sur 
face-reaction type it may perhaps be more accu 
rately defined as a physico-chemical reaction. 
Other objects of my invention will appear as 

the description proceeds. 
To the accomplishment of the foregoing and 

related ends, said invention, then, consists of the 
steps hereinafter fully described and particularly 
pointed out in the claims, the following descrip 
tion setting forth in detail one approved method 
of carrying out the invention, such disclosed 
Anethod, however, constituting but one of the va 
rious Ways in Which the principle of the invention 
Inay be used. 

ify invention, as aibove explained, conterplates 
the addition to E. Sable oil base of rhinor pro 
portions of halogenated cornpounds in such pro 
portions as 20, to insterially reduce the viscosity 
of the oil. Since the loss of Such additions by voi 
attilization Willi, in ge:heia, he less for higher 
boiling materies, the soiling point or tearapera 
ture at which the vapor pressure reaches stillos 
pheric pressure sold 3 above 40° C. 

he base of the labricsting composition is some 
oily material, Such as fineral oil. There are 
three factors which determine the type of the 
halogenated carbon compounds which may be 
employed, viz., stability, Rolling point, and effect 
On the Viscosity of the resultant composition. 
The hslogenated compounds used are prefer 

ably of such a nature as to be sufficiently stable, 
or to resist hydrolysis in the presence of moisture, 
So that they will not cause corrosion of the beat 
ings and other metallic parts exposed to the lubri 
cant; that is, they will not chemically react to 
&ny Substantial extent with Such metallic parts 
excepting under conditions of extreme pressure 
and the like as above indicated. These require 
finents, in general, are Yet more specifically by 
halogenated ca.googa ring compounds as distin 
guished fron Ggen chain compounds. The chlo 
rinated species of these carbon Cornpounds is pre 
ferred, particularly due to their low cost and 
Superiority or performance. As above indicated, 
the halogenated cartoon ring compounds added 
to the oil base are preferably of the chloriinated 
Species and particularly the following compounds 
have been found to produce very satisfactory 
results, viz., halogenated, or more specifically, 
chlorinated benzene compounds, such as, di-chlor 
benzene, Rotably the Ortho compound; chlorin 
ated naphthalene; chlorinated diphenyl; halo 
genated, or more specifically, chlorinated homo 
logs of the above such as toluene, methyl naph 
thalene, and phenyl toluene; chlorinated deriva 
tives of benzene, naphthalene and diphenyl, such 
as aniline, naphthyl anine and phenyl aniline. 
Of the chain CO2 pounds which may be en 

ployed, such as acetylene tetrachloride, butylene 
dichloride (1-2 di-chlor-butane), monochlorhex 
ane, 1-2 dichlor hexane, (specifically, those hav 
ing a vapor pressure less than atmospheric at a 
temperature of 140°) etc. or any other helogen 
substitution or addition products of the parafins, 
olefines or acetylenges of derivatives of them, the 
less volatile and more stable are preferred for the 
reasons above Set forth. 

It is to be noted that the above enumerated 
examples of halogenated organic compounds use 
ful as extreme pressure addition agents in accord 
ance with this invention are compounds of the 
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type which may be produced by direct halogena- 75 
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a,051,744 
tion, or by means of a suitable re-agent. These 
products, however, do not contain relatively un 
stable compounds of other inorganic elements in 
troduced by such re-agent and are thus distin 

5 guished from such relatively unstable products 
as those prepared by treatment with reagents 
such as sulphur chloride and from which products 
the Sulphur-bearing or other unstable constit 
uents have not been removed. 
As particularly pointed out herein, the addition 

agents used, in order that they may not be vola 
tilized during use under high temperatures, should 
have a vapor pressure less than atmospheric. at 
a temperature of 140°C. It will also be noted that 

5 dichlorbenzene, the chlorinated naphthalenes and 
diphenyls, as well as their derivatives, all have a 
vapor pressure less than atmospheric at 170° C. 

. In addition, all of the specifically named com 
pounds and groups of compounds suitable as 
addition agents to lubricating compositions ac 
cording to, the present invention are substantially 
stable, non-corrosive, and miscible or soluble in 
mineral oil, at least to the extent necessary to 
produce lubricants of the type herein conten 
plated. . - 
By the term “oil-soluble' as used herein and in 

the claims is meant that property of the examples 
of addition agents disclosed herein which enables 
the same to be included, at least within the range 
of quantities herein contemplated, in a lubricating 
oil base Such as mineral oil to produce a substan 
tially . permanently homogeneous lubricating 

... composition. , 
It will be noted that certain of the specifically 

mentioned compounds such as acetylene tetra 
chloride, butylene dichloride, etc., contain con 
siderably more than 50% halogen. Compounds 
of this character, i.e., compounds which contain 
more than 50% halogen are useful as extreme 
preSSure addition agents to lubricating com 
positions since they enable the use of small 
amounts of base compounds which may be rea 
tively expensive as carriers for substantial 
amounts of the halogen which is relied upon to 
impart the extreme pressure characteristics to 
the final composition. 

Since the addition of compounds of the class 
including the above enumerated will usually re 
duce the viscosity of the oil base to which the 
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compounds are added, there will be a tendency to 
destroy “thick-film' lubrication because of the 
reduction inviscosity of the composition. If an 
excessive quantity of such compounds are added, 
all of the lubrication will then be of the 'thin 
film' type and therefore produce a decided in 
crease in the total amount of friction developed. 
Optimum results are attained by using mini 

mum quantities of these halogenated compounds 
so that their beneficial effect will not be over 
shadowed by their detrimental effect in reduc 
ing the viscosity of the composition. For ordi 
nary uses or normal lubrication, the resultant 
composition will have inferior lubricating prop 
erties if the loss of viscosity is too great, such as 
would result from the use of more than 20% of 
halogenated compounds of any type. 
My invention, therefore, contemplates adding 

to a suitable oil base halogenated carbon con 
pounds having a boiling point over 140 degrees 
C. and in proportions from .10% to 20% of the 
total composition. - 
The optimum amount of the halogenated com 

pound to be employed will depend upon the chem 
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numerous specific examples given, such as ortho 

ical activity of the particular compound as well 
fect on the viscosity of the oil to which it is add 

s 
as its physical characteristics including its ef 

ed and the particular use for which the lubri 
cant is intended. The reason that the chemi 
cal activity of the compound added determines 
the character and amount of such addition which 
should be used with the oil is due to the fact that 
a sufficient amount of the proper type must be 
present in order to react chemically under op 
erating conditions with the bearing surfaces un 
der Operating conditions only to produce the so 
called secondary film. The upper limit of the 
amount of addition agent employed is, as pre 
viously explained, determined by the effect of the 
addition upon the viscosity of the oil. 

Extremely active compounds may be effective 
to accomplish the purposes of this invention 
when present in amounts even less than the above 
referred to minimum amount of 0.10%. 
The presence of this secondary film can read 

ily be determined by suitable test of metallic 
bearings operating with a lubricant of the above 
defined character and then scraping of the film 
which has been formed on the bearing surfaces 
and which upon chemical analysis will show the 
presence of the halogen in inorganic form. 

For the purpose of lubricating and reducing 
the friction between the relatively moving parts 
of an internal combustion engine, such as crank 
case bearings, piston and cylinder surfaces, as 
well as piston rings and valves, my invention 
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contemplates adding to a suitable oil base, such 
as mineral oil, concentrations of from .10% to 
2% of halogenated compounds containing from 50 
to 25% of chlorine. If the valve structure of the 
engine is to be lubricated separately from the 
remainder of the mechanism or by means act 
ing in an auxiliary fashion, the lubricating com 
position between the moving surfaces will pref 
erably contain a larger amount of such halogen 
ated compounds, i.e., from 1% to 10%. 
The invention described herein has a partic 

ular advantage in the tendency of the compound 
ed lubricant employed to keep down the carbon 
formation and hence this method is particularly 
applicable for improving the lubricating prop 
erties of a lubricating oil employed as the lubri 
cant for the upper parts, i. e., pistons, valves, 
pistons rings, etc., of an internal combustion en 

same are added, if a large percentage of such gine by dissolving the specified composition in the motor fuel So that Such fuel when introduced 
in to the combustion chamber is volatilized and 
the lubricating composition distributed over the 
walls of such chamber as well as the valves and 
their associated parts. w 
My invention has certain definite advantages, 

of which the following may be mentioned: 
First: By this invention it is possible to extend 

the pressure range because of the reduced tend 
ency for bearing surfaces to become scored or to 
seize at higher pressures than are allowable with 
ordinary lubricants. 

Second: The friction is reduced, especially in 
the higher pressure range below that obtained 
with ordinary lubricants. 
The subject-matter of this application is re 

lated to the subject-matter of my co-pending ap 
plication Ser. No. 635,701, filed September 30, 
1932. - 
Other modes of applying, the principle of my 

invention may be employed instead of the one 
explained, change, being made as regards the 
method herein disclosed, provided the step or 
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steps stated by any of the following claims or the s 
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equivalent of such stated 
ployed, 

I, therefore, particularly point out and dis 
tinctly claim as my invention: 

1. As a composition of matter, a lubricating 
composition having as a principal lubricating 
constituent the combination of mineral oil and 
from about one-tenth per cent. to twenty per 

step or steps be en 

cent, based on the amount of such mineral oil, 
of a halogenated Organic compound having a boil 
ing point over 140 C. 

2. As a composition of matter, a lubricating 
composition having as a principal lubricating 
constituent the combination of mineral oil and 
from about one-tenth per cent. to twenty per 
cent, based on the amount of such mineral oil, 
of a chlorinated organic compound having a boil 
ing point over 40' C. 

3. As a composition of matter, a lubricating 
composition having as a principal lubricating 
Constituent the combination of mineral oil and 
from about one-tenth per cent. to twenty per 
cent, based on the amount of such mineral oil, 
of a chlorinated organic compound having a boil 
ing point over 170° C. 

4. As a composition of matter, a lubricating 
composition having as a principal lubricating 
constituent the combination of mineral oil and 
from about one-tenth per cent. to twenty per 
cent., based on the amount of Such mineral oil, 
of a stable, oil-soluble, halogenated organic com- . 
pound having a vapor pressure less than atmos 
pheric at 140 C. 

5. As a composition of matter, a lubricating 
composition having as a principal lubricating 
Constituent the combination of mineral oil and 
from about one-tenth per cent. to twenty per 
cent, based on the amount of such mineral oil, . 
of a stable, oil-soluble, chlorinated organic com 
pound having a vapor pressure less than atmos 
pheric at 140° C. . 

6. As a composition of matter, a lubricating 
composition having as a principal lubricating 
constituent the combination of mineral oil and 
from about one-tenth per cent. to two per cent. 
based on the amount of such mineral oil, of an 
oil-soluble, halogenated organic compound have 

a vapor pressure less than atmospheric at 
140 C. 

7. As a composition of matter, a lubricating 
composition having as a principal lubricating 
Constituent the combination of mineral oil and 
from about one-tenth per cent. to two per cent, 
based on the amount of such mineral oil, of an 
oil-soluble, chlorinated organic compound have 
ing a vapor pressure less than atmospheric at 
40° C. 
8. As a composition of matter, a lubricating. 

composition having as a principal lubricating 
constituent the combination of minera. o. and 
from about one-tenth per cent. to two per cent, 
based on the amount of such mineral oil, of an 
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oil-soluble, chlorinated organic compound having 
a vapor pressure less than atmospheric at 70 C. 

9. As a composition of matter, a lubricating 
composition having as a principal lubricating 
constituent the combination of mineral oil and 
from a minimum effective amount to about two 
per cent., based on the amount of such mineral 
oil, of a stable, oil-soluble, halogenated organic 
compound having a vapor pressure less than at 
mospheric at 140 C., and containing from about 
twenty-five per cent. to about fifty per cent. halo 
gen. 

10. As a composition of matter, a lubricating 

2,051,744 
composition having as a principal lubricating 
constituent the combination of mineral oil and 
from a minimum effective amount to about two 
per cent., based on the amount of such mineral 
oil, of an oil-soluble, chlorinated organic con- 5 
pound having a vapor pressure less than atmos 
pheric at i40° C., and containing from about 
twenty-five per cent. to about fifty per cent. 
chlorine. 

11. As a composition of matter, a lubricating 
composition having as a principal. lubricating 
constituent the combination of mineral oil and 
from about one per cent. to ten per cent., based - 
on the amount of such mineral oil, of an oil 
soluble, halogenated organic compound having as 
vapor pressure less than atmospheric at 40 C. 

2. As a composition of matter, a lubricating 
composition having as a prinicipal lubricating 
constituent the combination of mineral oil and 
from about one per cent. to ten per cent, based 20 
on the amount of such mineral oil, of an oil 
soluble, chlorinated organic compound having a 
vapor pressure less than atmospheric at 140 C. 

13. As a composition of matter, a lubricating 
composition having as a principal lubricating 25 
constituent the combination of mineral oil and 
from about one per cent. to ten per cent, based 
on the amount of such mineral oil, of an oil 
soluble, chlorinated organic compound having a 
vapor pressure less than atmospheric at 70" C. 30 

i4. As a composition of matter, a lubricating . 
composition having as a principal iubricating 
constituent the combination of mineral oil from 
about one-tenth per cent. to twenty per cent, 
based on the amount of such mineral oil, of an 35 
oil-soluble, halogenated organic compound hav 
ing a vapor pressure less than atmospheric at 
140° C., and containing from about twenty-five 
per cent. to about fifty per cent. halogen. 
15. As a composition of matter, a lubricating 

composition having as a principal lubricating 
constituent the combination of mineral oil and 
from about one-tenth per cent. to twenty per 
cent, based on the amount of such nineral oil, 
of a stable, oil-soluble, chlorinated organic Con 
pound having a vapor pressure less than atmos 
pheric at 170° C., and containing from about 
twenty-five per cent, to about fifty per cent. 
chlorine. 

16. A lubricating composition having as a 
principal lubricating constituent, the combination 
of mineral lubricating oil and a halogenated 
organic compound, said compound having a vapor 
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pressure less than atmospheric at a temperature 
of 14.0° C. and present in an amount less than 
twenty per cent... based on the amount of nineral 
ot, but sufficient to provide a lubricating corn 
position effective to prevent seizure and scoring of 
relatively moving metallic surfaces under pres 
sures substantially in excess of 10,000 pounds per square inch. 

7. A lubricating composition having as a prin 
cipal lubricating constituent, the combination of 
mineral lubricating oil and a stable, oil-soluble, 
chlorinated organic compound, said compound is 
having more than twenty-five per cent. chlorine 
and a vapor pressure less than atmospheric' at a 
temperature of 70 C. and present in an amount 
less than ten per cent, based on the amount of 
mineral oil, but sufficient to provide a lubricat 
ing composition effective to prevent secure and 
scoring of relatively moving metalic surfaces 
under pressures substantially in excess of 10,000 
pounds per square inch. 

18. As a composition of matter, a lubricating is 
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composition having 8S 8. principal lubricating con 
stituent the combination of mineral oil and from 
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about one-tenth per cent, to twenty per cent, 
based on the amount of such mineral oil, of a 
stable, oil-soluble, halogenated hydrocarbon hav 
ing a vapor pressure less than atmospheric at 
140° C. 

19. As a composition of matter, a lubricating 
composition having as a principal lubricating con 
stituent the combination of mineral oil and from 
from one-tenth per cent, to twenty per cent, 
based on the amount of such mineral oil, of a 
stable oil-soluble, chlorinated hydrocarbon having 
a vapor pressure less than atmospheric at 140° C. 

20. As a composition of matter, a lubricating 
composition having as a principal lubricating con 
stituent the combination of mineral oil and from 
about One-tenth per cent. to two per cent, based 
On the amount of Such mineral oil, of a stable, 
oil-soluble, halogenated hydrocarbon having a 
vapor pressure less than atmospheric 'at 14.0° C. 

21. As a composition of matter, a lubricating 
composition having as a principal lubricating 
constituent the combination of mineral oil and a 
minor proportion, based on the amount of such 
mineral oil, of a halogenated open-chain organic 
compound having a boiling point over 140° C. 

22. As a composition of matter, a lubricating 
composition having as a principal lubricating con 
stituent the combination of mineral oil and a 
minor proportion, based on the amount of such 
mineral oil, of a chlorinated open-chain organic 
compound having a boiling point over 14.0° C. 

23. As a composition of matter, a lubricating 
composition having as a principal lubricating con 
stituent the combination of mineral oil and a 
minor proportion, based on the amount of such 
mineral oil, of a chlorinated open-chain organic 
compound having a boiling point over 170° C. . 

24. As a composition of matter, a lubricating 
composition having as a principal lubricating con 
stituent the combination of mineral oil and from 
about one-tenth per cent. to twenty per cent., 
based on the amount of such mineral oil, of a 
stable, oil-soluble, halogenated open-chain or 
ganic compound having a vapor pressure le 
than atmospheric at 140° C. 

25. As a composition of matter, a lubricating 
composition having as a principal lubricating con 
stituent the combination of mineral oil and from 
about one-tenth per cent, to twenty per cent. 
based on the amount of such mineral oil, of a 
stable, oil-soluble, chlorinated open-chain or 
ganic compound having a vapor pressure less 
than atmospheric at 140° C. . . . 

26. As a composition of matter, a lubricating 
composition having as a principal lubricating con 
stituent the combination of mineral oil and from 
about one-tenth per cent. to twenty per cent, 
based on the amount of such mineral oil, of a 
stable, oil-soluble, halogenated open-chain or 
ganic compound having a vapor pressure less 
than atmospheric at 140 C., and containing from 
about twenty-five per cent. to about fifty per cent. 
halogen. 

27. As a composition of matter, a lubricating 
composition having as a principal lubricating con 
stituent the combination of mineral oil and from 
about one-tenth per cent. to twenty per cent, 
based on the amount of such mineral oil, of a 
stable, oil-soluble, chlorinated open-chain or 
ganic compound, having a vapor pressure less 
than atmospheric at 140° C., and containing from 
about twenty-five per cent, to about fifty percent. ' 
chlorine. 

28. As a composition of matter, a lubricating 
composition having as a principal lubricating con 
stituent the combination of mineral oil and from - 
about one-tenth per cent. to twenty per cent, 
based on the amount of such mineral oil, of a 5 
stable, oil-soluble, chlorinated open-chain or 
ganic compound, having a vapor pressure less 
than atmospheric at 170° C., and containing from 
about twenty-five per cent, to about fifty per cent. 
chlorine. " 29. As a composition of matter, a lubricating 
composition having as a principal lubricating con 
stituent the combination of mineral oil and from 
about one-tenth per cent, to two per cent., based 
on the amount of such mineral oil, of a stable, 15 
oil-soluble, halogenated open-chain organic com 
pound having a vapor pressure less than atmos 
pheric at 140° C. 

30. As a composition of matter, a lubricating 
composition having as a principal lubricating con- 20 
stituent the combination of mineral oil and from 
about one-tenth per cent. to two per cent, based 
On the amount of such mineral oil, of a stable, oil- . Soluble, chlorinated open-chain compound having 
a vapor pressure less than atmospheric at 140° C. 25 

31. As a composition of matter, a lubricating 
composition having as a principal lubricating con 
stituent the combination of mineral oil and from 
about one-tenth percent. to two per cent, based 
on the amount of such mineral oil, of a stable, oil- 30 
soluble, chlorinated open-chain organic com 
pound having a vapor pressure less than atmos 
pheric at 170° C. s 

32. As a composition of matter, a lubricating 
composition having as a principal lubricating 35 
constituent the combination of mineral oil and from about one percent, to ten per cent, based 
on the amount of such mineral oil, of a stable, oil soluble, halogenated open-chain organic com 
pound having a vapor pressure less than atmos- 40 
pheric at 140 C. 

33. As a composition of matter, a lubricating composition having as a principal lubricating 
constituent the combination of mineral oil and a minor proportion, based on the amount of such 45 
mineral oil, of at least one compound of the 
class consisting of halogen substitution and ad 
dition products of the paraffins, olefines, acetyl 
enes, and derivatives of such hydrocarbons, such halogen compounds having boiling points over 50 
140° C. 

34. As a composition of matter, a lubricating 
composition having as a principal lubricating 
constituent the combination of mineral oil and 
a minor proportion, based on the amount of such 55 
mineral oil, of at least one compound of the class 
consisting of chlorine substitution and addition 
products of the paraffins, olefines, acetylenes, and 
derivatives of such hydrocarbons, such chlorine 
compounds having boiling points over 140° C. 60 

35. As a composition of matter, a lubricating 
composition having as a principal lubricating 
constituent the combination of mineral oil and 
from about one-tenth per cent. to twenty per 
cent., based on the amount of such mineral oil, 65 
of at least one stable, oil-soluble, compound of 
the class consisting of halogen substitution and 
addition products of the paraffins, olefines, 
acetylenes, and derivatives of stich hydrocarbons, 
such halogen compounds having vapor pressures 70 
less than atmospheric at 140 C. 

36. As a composition of matter, a lubricating 
composition having as a principal lubricating 
constituent the combination of mineral oil and 
from about one-tenth per cert. to twenty per 75 
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cent., based on the amount of Such mineral oil, 
of at least one stable, oil-soluble, compound of 
the class, consisting of chlorine substitution and 
addition products of the paraffins, olefines, 
acetylenes, and derivatives of such hydrocarbons, 
such chlorine compounds having vapor pressures 
less than atmospheric at 140 C. 

37. As a composition of matter, a lubricating 
composition having as a principal lubricating 
constituent the combination of mineral oil and 
from about one-tenth per cent, to two per cent., 
based on the amount of such nineral oil, of at 
least one stable, oil-soluble, compound of the 
class consisting of halogen substitution and ad 
dition products of the paraffins, olefines, acetyl 
enes, and derivatives of such hydrocarbons, such 
halogen compounds having a vapor pressure less 
than atmospheric at 140 C. 

38. As a composition of matter, a lubricating 
composition having as a principal lubricating 
constituent the combination of mineral oil and 
from about one-tenth per cent. to two per cent., 
based on the amount of such mineral oil, of at 
least one stable, oil-soluble compound of the class 
consisting of chlorine substitution and addition 
products of the paraffins, olefines, acetylenes, and 
derivatives of such hydrocarbons, such chlorine 
compounds having vapor pressures less than at 
mospheric at 140 C. 

39. As a composition of matter, a lubricating 
composition having as a principal lubricating 
constituent the combination of mineral oil and 
from about one per cent. to ten per cent., based 
on the amount of such mineral oil, of at least 
one stable, oil-soluble compound of the class con 
sisting of halogen substitution and addition.prod 
ucts of the paraffins, olefines, acetylenes, and de 
rivatives of such hydrocarbons, such halogen 
compounds having vapor pressures less than at 
mospheric at 140 C. 

40. As a composition of matter, a lubricating 
composition having as a primary, lubricating con 
stituent the combination of mineral oil and a 
minor proportion based on the amount of such 
mineral oil of at least one compound of the class 
consisting of acetylene tetrachloride, butylene 
dichloride, monochlorhexane and dichlorhexane. 

41. As a composition of matter, a lubricating 
composition having as a principal lubricating con 
stituent the combination of mineral oil and a 
minor proportion, based on the amount of Such 
mineral oil, of chlorinated hexane. 

42. As a composition of matter, a lubricating 
composition having as a principal lubricating 
constituent the combination of mineral oil and 
a total of about one-tenth per cent. to less than 
twenty per cent., based on the amount of such 
mineral oil, of halogenated organic compounds 
having vapor pressures less than atmospheric 
at 140 C. 

43. As a composition of matter, a lubricating 
composition having as a principal lubricating 
constituent the combination of mineral oil and 
from one-tenth per cent, to twenty per cent, 

2,051,744 
based on the amount of such mineral oil, of a hal 
ogenated organic compound having a vapor pres 
sure of less than atmospheric at 140° C. and con 
taining more than fifty per cent halogen. 

44. The method of reducing friction between 
relatively moving metallic surfaces which com 
prises maintaining therebetween a film of lubri 
cating oil and at the same time chemically act 
ing upon said Surfaces by means of a halogen 
ated organic constituent in Said oil film having 
a vapor pressure less than atmospheric at 140° C. 
and present in said oil film in quantities less 
than about twenty per cent. 

45. The method of reducing friction between 
relatively moving metallic Surfaces which com 
prises maintaining therebetween a film of lubri 
cating oil and at the same time chemically act 
ing upon said surfaces by means of a halogen 
ated hydrocarbon constituent in said oil film 
having a vapor pressure less than atmospheric 
at 140° C. and present in said oil film in quan 
titles less than about twenty per cent. 

46. The method of reducing friction between 
relatively moving metallic surfaces which com 
prises maintaining therebetween a film of lubri 
cating oil and at the same time chemically act. 
ing upon Said Surfaces by means of a halogen 
ated organic constituent in said oil film having 
a vapor pressure less than atmospheric at 140° C. 
containing more than twenty-five per cent. halo 
gen and present in said oil film in quantities 
less than about twenty per cent. 

47. The method of reducing friction between 
relatively moving metallic surfaces which com 
prises maintaining therebetween a film of lubri 
cating oil and at the same time chemically act 
ing upon said surfaces by means of a halogen 
ated organic constituent in said oil film having 
a vapor pressure less than atmospheric at 140° C. 
containing more than twenty-five per cent. halo 
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40 gen and present in said oil film in quantities 
less than about ten per cent. 

48. The method of reducing friction between 
relatively moving metallic surfaces which com 
prises maintaining therebetween a film of lubri 
cating oil and at the same time chemically act 
ing upon Said surfaces by means of a halogen 
ated open-chain Organic constituent in said oil 
film having a vapor pressure less than atmos 
pheric at 140° C. and present in said oil film in 
quantities less than about twenty per cent. 

49. The method of lubricating relatively mov 
ing metallic Surfaces which comprises maintain 
ing therebetween a film of lubricating oil and at 
the same time chemically acting upon such sur 
faces by means of a stable, oil-soluble, chlorin 
ated organic constituent in Said oil film, said 
constituent containing more than twenty-five 
per cent, chlorine, having a vapor pressure less 
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than atmospheric at 170° C. and present in said 60 
oil film in quantities less than about ten per 
cent. 

CARL. F. PRUTTON. 


